Non-specific mild degenerative changes throughout the CNS without evidence of cerebrovascular disease or primary degenerative dementia, but with the presence of pathological findings of motor neuron disease. The possibility that this is a new disease entity is suggested.
ing of musculature in the extremities, more prominent in the arms and shoulders, and in the bulbar muscles ( fig. 5 ). There was marked dysarthria and difficulty in swallowing. His tongue was slightly atrophic with fasciculations and its movements were weak. Palatal and pharyngeal reflexes were decreased. Muscle strength was moderately induced in the arms and diminished to a lesser degree in the lower legs, most prominent proximally. The muscles of the thighs and legs were atrophic. Marked fasciculation was seen in the arms. He was able to walk without support. The muscle stretch reflexes were symmetrically hyperactive in all extremities with bilateral extensor plantar responses. Snout, glabellar, and palmo-mental reflexes were not present. Sensation could not be tested because of his inability to cooperate. Abdominal reflexes were present and symmetrical. The Romberg test was negative. There was no rigidity or tremor. No myoclonus or convulsions occurred. Routine laboratory studies and cerebrospinal fluid examined by repeated lumbar punctures disclosed no abnormality. A CT scan of the brain revealed slight cerebral atrophy, mostly concentrated in the fronto-temporal regions with considerable enlargement of the ventricular system without shift ( fig. 6 ). An EEG, 10 months after the onset of symptoms, showed a slight slowing of the background activity at 8 to 10 Hz., intermixed with occasional theta over both hemispheres. There were no periodic, triphasic sharp waves. Muscle specimen from the right deltoid was interpreted as showing neurogenic atrophy ( fig. 7 ). The EMG revealed frequent fibrillation and fasciculation; motor units showed polyphasia, and nerve conduction vectors were normal. His condition continued to deteriorate and he died two years and nine months after the onset of his illness. Permission for necropsy was not obtained.
Twenty six similar cases of presenile dementia with motor neuron disease have been reported in Japan between 1964 and 1983.There is no sex difference in the incidence (female: 13, male: 13), age at onset (female: 38-68 years, average: 54-1; male: 43-68, ave.: 52-4) and death (female: 39-69 years, ave.: 57-7, male: 43-68, ave.: 54.8). The duration of illness of both sexes is from one to six years (ave.: range 2 5 years). No localised area of incidence in Japan has been observed. Patients showed progressive dementia with insidious onset in the presenile period. The Eighteen of the 26 cases of presenile dementia with motor neuron disease which were reviewed had pathological studies of brain and spinal cord. General pathology showed bronchopneumonia as an immediate cause of death in all cases. Gross inspection of the brain in the majority of these cases showed atrophy that varied from slight to moderate, and was mainly in the frontal and/or temporal lobes. Principal neuropathological findings are shown in table 3. Non-specific neuronal degeneration, characterised by simple atrophy and pigmentary sclerosis in the cerebral cortex, coexisted with lesions similar to those seen in motor neuron disease such as Using the silver impregnation method, senile plaques, Alzheimer's neurofibrillary tangles and granulovacuolar degeneration were found infrequently and they were localised in the hippocampus. Although half of the subjects showed pyramidal tract degeneration, it was very mild compared with that seen in the classical sporadic amyotrophic lateral sclerosis. Degeneration of substantia nigra or globus pallidus was frequently reported and neuronal loss or gliosis was found in other neuronal structures, such as the corpus striatum, thalamus and corpus Luysii, in some cases. There was no evidence of demylination of the cerebral white substance in any case. There was no case with cerebrovascular lesions caused by arteriosclerotic vessel disease.
Discussion
Presenile dementia with motor neuron disease was first described by Yuasa4 in Japan. There are 26 case reports of presenile dementia with motor neuron disease which, for the most part, satisfy the clinical criteria described by the author.2 Eighteen of them have had pathological examinations of the central nervous system. An epidemiological review of presenile dementia with motor neuron disease has shown an approximately equal male to female ratio, mean age of onset 53 years, and mean age at death 56 years, which are almost similar to those with classical sporadic amyotrophic lateral sclerosis. All patients have had prominent progressive dementia and development of motor neuron disease. The dementia in these cases had, in the main, the same clinical features as occur in other known primary degenerative dementia such as Alzheimer disease, Pick disease, progressive subcortical gliosis5 and Creutzfeldt-Jakob disease. However, selective cognitive dysfunction, language impairment such as logoclonia, and visuo-spatial disorientation that are frequently seen in Alzheimer disease were not observed in any case of presenile dementia with motor neuron disease. "Stehende Redensarten" that is frequently observed in Pick disease was seen in several cases. A CT scan of the head in all these cases showed fronto-temporal atrophy and mental symptoms were suggestive of Pick disease rather than Alzheimer disease. Although motor neuron disease appeared before or at the same time as organic dementia in some cases, neurological symptoms appeared usually six to twelve months after the onset of the mental symptoms.
Classical amyotrophic lateral sclerosis is described as a disease of progressive wasting and weakness of the bulbar and spinal skeletal musculature with variable signs of fasciculation and pyramidal impairment due to degeneration of the lower and upper motor neurons, In the cases described here, there were usually no definite pyramidal signs or pathological reflexes and the distribution pattern of muscle atrophy was not identical to that found in classical amyotrophic lateral sclerosis. Although there are a number of reports of demenita, Parkinsonism and sensory changes occurring in association with amyotrophic lateral sclerosis,6 14 advanced dementia has not been reported in classical amyotrophic lateral sclerosis, and amyotrophic lateral sclerosis-like symptoms usually have not been described in classical Alzheimer disease or Pick disease. Muscular weakeness and wasting have been described early in the course of Pick disease and during the terminal phase of Alzheimer disease.'5 Lower motor neuron and pyramidal tract degeneration occur as part of widespread abnormalities of the nervous system in Creutzfeldt-Jakob disease. None of these cases resembled the classical form of Creutzfeldt-Jakob disease, but the amyotrophic form of CreutzfeldtJakob disease is clinically indistinguishable from these cases of presenile dementia with motor neuron disease. The cases described here may belong to this amyotrophic form because of a long clinical course with mental deterioration and amyotrophy.
The pathological findings in these cases of presenile dementia with motor neuron disease were essentially similar. All 
